Proteins from the prokaryotic nucleoid: 1H NMR study of the quaternary structure of Escherichia coli DNA binding protein NS (HU).
The quaternary interactions of Escherichia coli DNA binding proteins NS1, NS2, and NS (NS1 + NS2) have been studied by 1H NMR spectroscopy at 400 MHz following the reversible spectral changes produced by temperature increases on the resonances (Phe ring and His C-2 protons) whose spectral characteristics reflect the formation and dissociation of either homologous or heterologous interactions. These changes include (a) a progressive intensity decrease of the Phe resonances shifted to high field by stacking interactions, (b) a progressive intensity increase of the resonances due to freely rotating Phe, and (c) splitting of the His C-2 proton resonance. The association constants and thermodynamic parameters for the homologous and heterologous interactions were calculated from the molar fractions of the relevant molecular species by assuming that the above effects are due to the existence of simple association equilibria. It was found that two (out of three) phenylalanine residues of each polypeptide chain are involved in quaternary interactions. Quantitative data concerning the internal mobility and mutual orientations in aggregates of these Phe rings were also obtained. From the calculated association constants, from comparison of these data with recent protein-protein cross-linking results [Losso, M. A., Pawlik, R. T., Canonaco, M. A., & Gualerzi, C. O. (1986) Eur. J. Biochem. 155, 27-32], and from other considerations, we suggest that even though stacking of the Phe rings occurs at the interface between monomers, the temperature-dependent alteration of the Phe spectrum monitors shifts of the dimer in equilibrium tetramer equilibrium whereas the splitting of the His C-2 proton resonance most likely monitors the equilibrium between tetramers and larger aggregates.